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AMENDMENTS 



A Version With Markings to Show Changes Made follows Applicant's Remarks 
beginning at page 17. 

In the Claims : 

^ /////// / y 

Please cancel Claims 12, 14, 16, 18, 21, 40, 41, 42, 46, and 48 without prejudice. 
Please amend Claims 1, 19, 24, 26, 29, 32, 35, 38, 43, and 47 as follows. 



— 1 1 . (Twice 5^ended) An in vitro method of transdiflferentiating an epidermal basal cell 
into a cell having onk or more morphological, physiological and/or immunological feature(s) 
of a neural progenitor,Veuronal, or glial cell, comprising: 

(a) culturin^a proliferating epidermal basal cell population comprising one or 
more epidermal basal cell(s)\said cell(s) derived from the skin of a mammaUan subject; 

(b) exposing the oell(s) to an amount of an antagonist of bone morphogenetic 
protein (BMP) effective to antagorkjze endogenous BMP signal transduction activity; 

(c) growing the cell(s) re the presence of at least one antisense oligonucleotide 
comprising a segment of a human MSXl\ene and/or a segment of a human HESl gene, or 
homologous non-human counterpart of eitlV of these, in an amount effective to suppress the 
expression of functional gene product of MS)0^ and/or HESl, whereby the cell is 
transdififerentiated into a cell having one or mor^orphological, physiological and/or 
immunological feature(s) of a neural progenitor, neWonal, or glial cell; and 

(d) growing the transdifferentiated cell lo a medium comprising a retinoid 
compound and a signal molecule selected from the groupSconsisting of brain-derived 
neurotrophic factor (BDNF), ciliary neurotrophic factor (cVtF), platelet-derived growth 
factor (PDGF), nerve growth factor (NGF), neurotrophin (N^-3, neurotrophin (NT)-4, IL-6, 
sonic hedgehog, and sonic hedgehog aminoterminal peptide, anX wherein the physiological 
and/or immunological feature comprises expression of a marker selected from the group 
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consisting of nestin, neural RNAbinding protein Musashi, neurofilament M, neural-specific (3- 
ulin, neural-specific enolase, mic^tubule associated protein 2, glial fibrillary acidic protein 
^ •(GFAP), 04, or a combination of any\f these. 




2. (Reiterated) The method 

3. (Reiterated) The method 
derived from a skin biopsy. 



f Claim 1, wherein the subject is a human. 



of Claim 1, wherein the epidermal basal cell(s) is 



4. (Reiterated) The method 

epidermal basal cell population further comprises 
the epidermal basal cells in a calcium-free niedium, 



5. (Reiterated) The method 

bone morphogenetic protein is about 10'^ 



6. (Reiterated) The method 
bone morphogenetic protein is about 5 x 1('' 

7. (Reiterated) The method 
morphogenetic protein (BMP) is fetuin, no 



8. (Reiterated) 
avian fetuin. 



The method 



f Claim 1, wherein culturing the proliferating 
ises separating keratinized epidermal cells from 



( )f Claim 1 , wherein the amount of the antagonist of 
tb 10'^ M. 



)f Claim 5, wherein the amount of the antagonist of 



to 5x10'' M. 

of Claim 1, wherein the antagonist of bone 
;gin, chordin, gremlin, or follistatin. 



of Claim 7, wherein the fetuin is mammalian or 
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9. (Reiterated) The method of Claim 8, wherein the mammalian fetuin is 
human, bovine, porcine, ovine, or equine fetuin. 

10. (Reiterated) The method of Claim 1, wherein the antisense oligonucleotide(s) 
is modified with one or more thio groups. 

1 1 . (Reiterated) The method ^ )f Claim 1 , wherein the amount of the antisense 
oligonucleotide is about 5 x 10'^ M to abou 



12. Canceled. 



13. (Reiterated) The method of Claim 1, wherein the morphological feature 
comprises one or more morphological neurjjte-like process(es) at least about 50 micrometers 
in length. 



10-' M. 



14. Canceled. 



15. The method of Claim 14, wlprein the retinoid compound is all-trans retinoic acid 
or Vitamin A. 



16. Canceled. 



17. (Reiterated) A transc ifferentiated cell of epidermal origin having one or more 
morphological, physiological and/or ir imunological feature(s) of a neural progenitor, neuronal, 
or glial cell produced by the method c f Claim 1 . 
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18. Canceled. 



19. (Amended) The transdifferentiated cell of Claim 17, wherein the cell further 

exhibits a lack of mitotic activity under cell culture conditions which induce differentiation in 
neural progenitor cells. 



X 



20. (Reiterated) The cell 
morphological, physiological and/or 

/ 

21. Canceled. 



22. (Reiterated) The transd 
GABAergic cell. 

23. (Reiterated) The transd 
dopaminergic cell. 



oflClaim 17, wherein the transdifferentiated cell has a 
immiinological feature specific to a neuronal cell. 



fferentiated cell of Claim 20, wherein the cell is a 



fferentiated cell of Claim 20, wherein the cell is a 



24. (Amended) The transdifferentiated cell of Claim 17, wherein the 

morphological feature comprises one or more neurite-like process(es) at least about 50 
micrometers in length. 



25. (Reiterated) The cell of Claim 17, wherein the transdifferentiated cell has a 
morphological, physiological, or imm|inological feature specific to an astroglial or 
oligodendroglial cell. 
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26. (Amended) The transdifferentiated cell of Claim 25, wherein the 
immunological feature comprises expression of glial fibrillary acidic protein (GFAP) or 04. 



27. (Reiterated) The transdifferentiated cell of Claim 17, wherein the cell is of 
human origin. 



28. (Reiterated) A cell culture 
1 7, comprising a plurality of cells that express 
and/or immunological feature(s) of a neural 



ierived from the transdifferentiated cell of Claim 

one or more morphological, physiological 
progenitor, neuronal, or glial cell. 




29. (Amended) A transdifferentiated cell of epidermal origin and cultured in 
vitro, comprising a cell of epidermal\asal cell origin, said transdifferentiated cell displaying 
one or more morphological, physiologioal and/or immunological feature(s) of a neural 
progenitor, neuronal, or glial cell, whereiiWhe physiological and/or immunological feature 
comprises expression of a marker selected fiWn the group consisting of nestin, neural RNA- 
binding protein Musashi, neurofilament M, neural- specific p-tubulin, neural- specific enolase, 
microtubule associated protein 2, glial fibrillary acioif protein (GFAP), 04, or a combination 
of any of these. 



30. (Reiterated) The 
displays the physiological feature of a lack 
which induce differentiation in neural prog 



transdifferentiated cell of Claim 29, wherein the cell further 
of mitotic activity under cell culture conditions 
mitor cells. 



3 1 . (Reiterated) The cell 
morphological, physiological, or immunoltli 



of (flaim 29, wherein the transdifferentiated cell has a 
gical feature specific to a neuronal cell. 
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32. (Amended) The transdifferentiated cell of Claim 31, wherein the 

(j7 physiological and/or immunological feature comprises expression of neural RNA-binding 
protein Musashi, neurofilament iVl, neural-specific P-tubulin, neural- specific enolase, 
microtubule associated protein 2. 



33. (Reiterated) 
GABAergic cell. 

34. (Reiterated) 
dopaminergic cell. 



The transdifferentiated cell of Claim 31, wherein the cell is a 



The transd fferentiated cell of Claim 3 1 , wherein the cell is a 



35. (Amended) The transdifferentiated cell of Claim 29, wherein the 
"■"ps.*! morphological feature comprises one or more neurite-Uke process(es) at least about 50 

micrometers in length. 



36. (Reiterated) The transdiperentiated cell of Claim 29, wherein the cell is of 
human origin. 



37. (Reiterated) The cell 
morphological, physiological, or immuj 
oligodendroglial cell. 



ofl Claim 29, wherein the transdifferentiated cell has a 
noilogical feature specific to an astroglial or 



38. (Amended) The transdifferentiated cell of Claim 37, wherein the 
^^p^ physiological and/or immunological feature comprises expression of glial fibrillary acidic 

protein (GFAP) or 04. 
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39. (Reiterated) A cell cultui 
29, comprising a plurality of cells that exp 
and/or immunological feature(s) of a neur 


e derived from the transdifferentiated cell of Claim 
ress one or more morphological, physiological 
il progenitor, neuronal, or ghal cell. 





40. Cancieled. 



41. Canceled. 

42. Can;2^1ed. 



43. (Amended) \ A kit for transdifFerentiating, in vitro, an epidermal basal cell 
into a cell having one or more morphological, physiological and/or immunological feature(s) 
of a neural progenitor, neuronal, oVglial cell, comprising: 

(A) an antagonist of bone momhogenetic protein (BMP); 

P 

(B) at least one antisense oligonucleotide comprising a segment of a human MSXl 
gene, a segment of a human HESl gene, or a non-human homologous counterpart of either of 
these; and \ 

(C) a retinoid compound and a signal nrolecule selected from the group consisting of 
brain-derived neurotrophic factor (BDNP), ciliar\neurotrophic factor (CNTF), platelet- 
derived growth factor (PDGF), nerve growth facton/NGF), neurotrophin (NT)-3, 
neurotrophin (NT)-4, IL-6, sonic hedgehog, and sonioJiedgehog aminoterminal peptide. 



44. (Reiterated) The kit of C laim 43, further comprising instructions for using 

(A), (B), and (C) in transdifFerentiating a subject's epidermal basal cell(s). 
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/- 45. (Reiterated) The kit of Claim 43, wherein the antagonist of bone 

jU ' morphogenetic protein (BMP) is fetuin, noggm, chordin, gremlin, or foUistatin. 



46. Caivfeled 



47. (Amended) The kit of Claim 43, wherein the retinoid compound is all-trans 

retinoic acid or Vitamin A. 



48. Canc^eTed 



REMARKS 



The Pending Claims 

Prior to entry of the above amendments, Claims 1-48 are pending. Claims 1-16 are 
directed to a method of transdifferentiating an epidermal basal cell into a cell having one or 
more morphological, physiological and/or immunological feature(s) of a neural progenitor, 
neuronal or glial cell. Claims 17-24 and 29-38 are directed to a transdifFerentiated cell of 
epidermal origin having one or more morphological, physiological and/or immunological 
feature(s) of a neural progenitor, neuronal or glial cell. Claim 28 relates to a cell culture 
derived from the transdifFerentiated cell of Claim 17, and Claim 39 relates to a cell culture 
derived from the transdifFerentiated cell of Claim 29. Claim 40 relates to a method of using 
cells transdifFerentiated from epidermal basal cells to identify a novel nerve growth factor. 
Claim 41 relates to a method of using cells transdifFerentiated from epidermal basal cells to 
identify a potential chemotherapeutic agent. Claim 42 relates to a method of using cells 
transdifferentiated cells to screen a potential new drug to treat a nervous system disorder of 
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